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What are the most Significant Tests for Concrete? 


By A. T. GotpBeck 
Bureau of Engineering, National Crushed Stone Association 
Presented before the American Concrete Institute, Chicago, Ill., February 26, 1926 


Anyone who can definitely answer the question pro- 
pounded by the title of this paper is indeed wise in con- 
crete lore. So wide are the ramifications of the various 
phases of materials, manufacture and uses of concrete 
that it is difficult if not presumptuous for me to attempt 
a full discussion of the significance of the various tests 
or to point out those which are most important. A full 
discussion, however, by those who have worked in the 
specialized departments of concrete should supplement 
and correct my own shortcomings as they will be re- 
vealed in the present paper. 


The Aim of Concrete Tests. 


Stated in a general way, and eliminating special re- 
search, all tests made in connection with concrete are 
aimed at the final production of concrete suitable for 
given purposes. The purposes vary with the type of 
structure and the service which that structure must ren- 
der. Before discussing concrete tests, it, therefore, will 
be necessary for us to have clearly in mind just what 
kind of resistance concrete should have, the general na- 
ture of the service it must render, and the desirable prop- 
erties of concrete which will best perform that service. 
Then we shall be able to consider the tests suitable for 
evaluating those properties. 


All of us, with a little patience, could catalog the many 
uses of concrete and most of us would be surprised at 
the length of our list. If we were to analyze each kind 
of structure from a service standpoint we should find 
that here the concrete is called upon for one kind of serv- 
ice, there for an entirely different kind and many structures 
would have service requirements in common. For in- 
stance, the main service of a protected column in a build- 
ing is to resist constant or practically constant compres- 
sion of a predetermined amount; a seawall is called upon 


to resist the abrasive action of ice and water borne 
abrasives ; the mechanical and chemical action of salts in 
solution ; stresses due to wave action; alternate freezing 
and thawing, wetting and drying; temperature changes 
and static stresses. Culverts might have to withstand 
constant static loads, freezing, scour and surface abra- 
sion and impact of traffic; pavements must resist direct ten- 
sion, cross-bending, direct compression and shear, surface 
abrasion and the influence of moisture changes, freezing 
and thawing and impact of traffic—a very severe combi- 
nation of stresses indeed. In other uses such as stucco 
the material might be almost independent of the influ- 
ence of imposed loads but be called upon for high re- 
sistance to conditions of weather exposure, involving 
temperature and moisture changes and freezing. In still 
other structures resistance against alkali might be the 
most important consideration. Similarly, we might 
enumerate the kinds of service to be rendered by the con- 
crete used in various structures. We would find in the 
end that concrete is called upon to have high resistance 
along certain well defined lines as follows: 


1. Compression 

2. Tension 

3. Cross-bending 

4. Shear Constantly applied 
5. Impact or repeated 


6. Surface abrasion 

7. Chemical action 

8. Freezing 

9, Stresses from alternate wetting and drying 
10. Absorption 

11. Permeability 

12. Heat resistance 


In some structures only one of the above resistances 


| | 
| 
| 
| 
| 
| 
| 


= The Crashed Stone Journal 


would be important, in others, still another would gov- 
ern,.while it is not impossible that some structures might 
require high resistance along all of the above lines. 
With the knowledge that concrete might be called upon 
to have resistant properties in any one or all of these 
directions, it becomes pertinent for us to inquire what 
sort of tests we should actually employ to insure con- 
crete of the necessary quality for the particular service 
it must render. 


At first thought one would undoubtedly conclude that 
the most sensible test or tests to use are those which 
most directly reveal the value of the particular qualities 
concrete should have for a given kind of service. Such 
tests might be termed primary tests. But, on the other 
hand, every concrete materials engineer knows that the 
direct or primary test for some of the desired properties 
of concrete are involved, time consuming, expensive and 
in some cases not well coordinated with service behavior. 
When the relation between service and test results is 
indefinite, naturally, the test results have no definite 
meaning and the value of the test is questionable. It 
must also be borne in mind that some tests are very 
much more easily performed than others and that there 
often is a direct relation between one quality and an- 
other. It thus becomes possible to test the value of the 
particular quality of concrete which is required in the 
structure by making tests on another or other qualities. 
Such indirect tests might be termed secondary tests. Im- 
mediately, therefore, we are led to a consideration of the 
relation which the various properties of concrete bear 
to one another. 

The Compression Test 

The compression test is the most widely accepted of 
all tests as the criterion of the quality of concrete. No 
question can properly be raised as to the suitability of 
this test as applied to concrete which is to be subjected 
to compressive stress. But this test is also used to de- 
termine the quality of concrete which must be resistant 
to other kinds of stress. It seems desirable, therefore, 
to ask ourselves how far we are justified in accepting 
this quality as being indicative of the other qualities 
concrete must possess under different forms of service. 
Let us attempt a comparison of the compression test 
with other tests for concrete. 


The Tension Test 


Dr. W. K. Hatt in his recent Bulletin on “Researches 
in Concrete” quotes the following results between com- 
pression and tension from tests by O. Graf. 


Relative Effect of Amount of Mixing Water on Strength 
In Compression and Tension 


Per cent Relation of 
water by Ultimate Strength Tension to 
weight Compression Tension Compression 
10.0 2500 259 10.4 per cent 
9.0 3000 255 8.5 
78 3360 285 8.5 
68 4100 300 7.3 


It will be noted that although the decrease in com- 


pression with 3.2 per cent increased mixing water is 
1600 pounds, or 39.1 per cent, the decrease in tension 
value is 41 pounds or only 13.6 per cent. 

The above table shows the variation in compressive 
and tensile values as the mixing water varies. It is seen 
that the relation of tension to compression is not a con- 
stant. Since there is no constant relation of tension to 
compression, even when the aggregates are identical in 
the mixtures compared, it seems entirely unlikely that 
there can be any fixed relation between these values in 
concrete containing many variables. Tension results on 
concrete are very meagre and in view of the above it 
would seem quite advisable to make tension tests on 
concrete whenever resistance to direct tension is-an im- 
portant property. I feel that high resistance to tension 
is a very important property in concrete highways after 
the curing period has elapsed. We should attempt to get 
more information as to the tensile resistance of concrete, 
especially at early ages, and the many variables which 
influence this property should be investigated. These 
variables include the moisture condition at time of test- 
ing, characteristics of both fine and coarse aggregates, 
characteristics of cement and many others. 

Cross-Bending 

Concrete for highways is the most important example 
of concrete which must have high resistance to cross- 
bending. Tests have been made by a number of inves- 
tigators on the relative resistance of concrete to com- 
pression and bending. Those reported by Prof. Abrams 
in Lewis Institute Bulletin 11, 1922, are rather typical. 
The following table made up from that bulletin shows 
the lack of any constant relation between these prop- 
erties: 


Per Cent Compressive Flexural to 

Mixing Water Strength Strength Crushing Strength 
11.0 3760 575 0.153 
11.3 3280 590 0.180 
11.7 3100 570 0.184 
12.1 2720 560 0.206 
12.5 2580 550 0.212 
13.8 1920 500 0.260 
16.7 1300 450 0.347 


While the compressive strength was lowered 65.0% 
the flexural strength was decreased only 21.8%. Tests 
made by Wm. B. Fuller and reported in the American 
Society of Civil Engineers Transactions for 1907 also 
show no fixed relation between compression and flexure. 
Still other investigations bear out these results. We are, 
therefore, forced to the conclusion that where high 
cross-breaking strength of concrete is an essential qual- 
ity, we cannot rely on the compression test to tell us 
whether or not we are obtaining concrete of the par- 
ticular quality desired, and we had better resort to a 
cross-breaking test. It is true, that in a general way, 
high compression goes hand in hand with high fluxural 
resistance, but we often need more definite knowledge 
than that. For instance, in concrete road design we 
should know the value of the modulus of rupture in or- 
der that we might select a safe unit stress. Fortunately 
the cross-breaking test is even more simply performed 
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than direct compression and is much more susceptible 
of use in the field than compression. The cantilever 
form of specimen now advocated in some localities is 
particularly convenient, for with it the same specimen 
may be broken in several places. 
Shear 

The direct shearing resistance of concrete is a quantity 
of minor importance for it is almost impossible to de- 
velop the maximum shearing resistance of concrete 
without failure taking place in some other form of stress 
such as diagonal tension. A test for direct shear is not 
a particularly simple test to perform satisfactorily and 
such results as we have, show it to be a high value not 
far from 3% of the compressive strength. It seems cer- 
tain that concrete having high compressive strength 
also has high shearing strength and as the exact shearing 
value of concrete is relatively unimportant a compres- 
sion test will give a close enough indication of the re- 
sistance to shear for all ordinary conditions. Even for 
those rare cases where direct shearing resistance might 
be important, the compression test should serve with 
sufficient accuracy. 

Impact 

Impact resistance of concrete is an involved subject 
just as is the abstract subject of impact. In discussing 
impact, the exact conditions under which the impact is 
delivered must be known. Thus, the size and shape 
of the test specimen, its support, the mass of the striking 
weight, its velocity at impact, the character of material 
in the striking weight, its shape, and perhaps many 
other factors enter to influence the results. If the re- 
sistance of concrete to impact is desired, the tests would 
have to be made under conditions as nearly approaching 
those of practice as possible, else the results will not be 
of any great value. As an illustration, the form of im- 
pact test used by H. S. Mattimore* as a measure of wear- 
ing resistance of concrete would be of no value for de- 
termining the impact resistance of concrete slabs un- 
der motor truck traffic. Here the form of test used by 
the U. S. Bureau of Public Roads} would be more suit- 
able. Again, whether the specimen is subjected to flex- 
ure or direct tension or compression under impact will 
influence the results. Further, the structure might be 
subjected to repeated impact of small amount as against 
a comparatively few impacts of large amount. In a gen- 
eral way, concrete having high compressive strength 
will have high resistance to most varieties of impact, and 
with our presentt knowledge, the compression test 
would seem to be the test best adapted as a general 
measure of impact resistance. 


Surface Abrasion 
The principal surface abrasion tests thus far made on 
concrete include: 

(1) The Talbot-Jones Rattler. 

(2) The Mattimore Impact Wear Test. 

(3) Miscellaneous Wear Tests. 
Under miscellaneous tests might be included the use 
*American Society for Testing Materials Proceedings, 1920, 


Part II, page 267, Concrete Aggregate for Highways, by H. S. 
Mattimore. 


+Public Roads for April, 1924, Impact Tests on Concrete Pave- 
ment Slabs, by L. W. Teller. 
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of a concrete ring specimen mounted in a brick rattler 
and subjected to the abrasion of a charge of shot.{ The 
standard paving brick rattler has also been used with 
a specimen consisting of spheres of concrete. 

A test for surface abrasion is important only on con- 
crete which is to be subjected to abrasion. A concrete 
highway furnishes the best example of surface abrasion 
as do also the concrete pavements in railroad stations. 

Undoubtedly, the most comprehensive series of tests 
ever made to correlate the actual behavior of concrete 
under service conditions with the various tests of the 
quality of concrete are those made by the U. S. Bureau 
of Public roads. Twenty conclusions were drawn from 
these tests which need not be presented here. It is 
shown, however, that surface wear is affected by a great 
many factors. The important conclusions from our pres- 
ent standpoint are as follows: 

1. “That the Talbot-Jones wear test is not, in general, 
an indication of the wear which takes place under 
traffic.” 

2. “That neither the crushing nor the transverse 
strength of concrete is a measure of its wear re- 
sisting properties.” 

It seems quite evident that we cannot make any of the 
common laboratory tests on concrete to determine how 
it will actually wear under traffic. The conclusions from 
the Bureau of Public Roads Tests, however, furnish an 
excellent guide as to how doubtful materials will be- 
have in an actual road surface under wear. 

Mr. Mattimore’s test was unfortunately not used on 
the Bureau of Public Roads specimens and | am unable to 
compare it with traffic effects. In general, it seems that 
high quality concrete, sufficiently workable to produce 
a smooth finish is essential for uniform wear. Uniform- 
ity in aggregate is likewise desirable, and apparently the 
Deval abrasion test for stone is of some value as it seems 
to be the case that stone having a per cent of wear 
greater than 7.0 wears faster than the mortar. There is 
need for the development of a suitable abrasion test for 
both gravel and slag. 

Chemical Action 

Chemical action on concrete covers a wide range of 
materials among which are alkali and sea waters, animal 
and vegetable oils, tanning liquors, sulphite liquor, vine- 
gar, sugar solution, molasses and acids of various kinds. 
Considerable investigation has already been performed 
to discover the action of various chemicals on concrete, 
and the effect of a number of substances is summarized 
in Appendix 17 of the Report of the Joint Committee on 
Standard Specifications for Concrete and Reinforced 
Concrete, 1924. High quality concrete is not always 
effective in resisting some chemicals but is more or less 
effective for others. Certainly where the destructive action 
of chemicals is to be resisted, concrete of the very high- 
est quality is necessary and low absorption combined 
with high strength seem to be important characteristics. 
It should go without saying, however, that the action of 

tAmerican Society for Testing Materials Proceedings, 1917, 
Part II, page 394, Tests of Concrete Aggregates, by J. P. Nash. 


§American Society for Testing Materials, Proceedings, 1924, 
Part II, page 864, Accelerated Wear Tests of Concrete, by F. H. 
Jackson and J. T. Pauls. 
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doubtful chemicals should be investigated and reliance 
should not be placed alone on those tests such as com- 
pression and absorption which indicate concrete of high 
quality for chemical resistance. 


Freezing. 

Although much investigation work has been done on 
the effect of freezing on building stone, brick, and to 
some extent on drain tile, results on concrete are very 
meagre and the research now under way at the U. S. 
Bureau of Public Roads will furnish a welcome addition 
to our present small fund of information. Resistance to 
freezing seems to be dependent on a number of factors 
including strength of concrete, absorption, amount of 
fine material, character of aggregates, richness of mix- 
ture, consistency and no doubt others. One very im- 
portant factor in the effect of freezing is the amount of 
water available for freezing. A specimen, saturated 
when placed in a freezing temperature will not neces- 
sarily be affected by freezing unless additional water is 
supplied to keep the specimen saturated during the 
freezing process. 

It is felt that the technique of freezing and thawing 
tests, as such, or in their artificial form involving sodium 
sulphate crystallization within the pores of the concrete, 
is not satisfactorily developed. At the present time we 
had better resort to secondary tests and where high re- 
sistance to freezing is necessary the concrete should 
have (a) high compressive strength, (b) low absorp- 
tion. Moreover, tests on the aggregate should indicate 
(a) a low percentage of fine material passing the No. 100 
sieve, (b) high resistance of the coarse agregate to the 
sodium sulphate test or to a proper freezing and thawing 
test and low absorption. 

Alternate Wetting and Drying 

It is now well established that concrete expands when 
wet and shrinks when dry. It has also been demon- 
strated that the richness of the mix and the character 
of the cement have much to do with the amount of move- 
ment which takes place. If the concrete is confined 
and is subjected to changes in moisture, stresses are set 
up, now compressive, now tensile. For instance, in a 
highway, high shrinkage develops frictional resistance 
between the slab and the subgrade and tension is pro- 
duced in the concrete. High moisture at the bottom of 
the slab and drying out at the surface produce bending 
stress. 

Prof. Alfred H. White of Michigan tells us that con- 
crete grows in length under conditions of exposure and 
there seems to be no question that this effect combined 
with temperature effects has often resulted disadvan- 
tageously. In most cases a proper design of the concrete 
structure can be made to care for this effect of moisture 
and it is not apparent that any particular test need be 
made on concrete to investigate this property. Where 
moisture-shrinkage and expansion are important, as they 
are in concrete highways, there seems to be good reason 
for believing that a shrinkage or expansion test on Port- 
land cement might be of very real value. 

Absorption 

Resistance to absorption is an important property of 

concrete under many conditions. Certainly low absorp- 
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tion is a vital property of concrete exposed to the 
weather. High strength and low absorption are not 
necessarily complimentary properties and therefore an 
absorption test on concrete might well be required for 
severe exposure conditions, especially where there is al- 
most constant moisture which is likely to freeze. Ob- 
servation of lean and highly absorbent concrete, exposed 
to continuous moisture and freezing certainly has indi- 
cated its lack of permanence under these conditions, 
while richer mixtures were not similarily affected. Evi- 
dently the absorption test is also an important one in 
connection with certain concrete products such as con- 
crete blocks for the quality of proper “suction” is a sig- 
nificant one with such products. 
Permeability 

One of the most complete series of permeability tests 
thus far published are those by Prof. M. O. Withey of 
Wisconsin. From his tests it seems evident that, assum- 
ing proper curing, there is a rather decided relation be- 
tween permeability and crushing strength, and properly 
cured broken stone or gravel concrete, having a compres- 
sive strength of 2500 pounds per square inch, is water- 
tight. Insufficient curing, however, increases the per- 
meability, but might not appreciably decrease the com- 
pressive strength. Apparently, also, a well-graded ag- 
gregate following Fuller’s curve is of help in producing 
impermeable concrete. With sufficient curing, it might 
be assumed, therefore, that high compressive strength 
in concrete having well-graded aggregate, sufficiently 
insures its impermeability. 

Fire Resistance 

Fire resistance is dependent on a number of factors. 
Thus, the character of both the fine and the coarse ag- 
gregate is very important and so also is the richness of 
the mix. Certainly fire resistance of concrete is a spe- 
cial property dependent on things other than compres- 
sive strength or any of the other tests thus far men- 
tioned. Unless information already exists on the fire 
resistance of any particular aggregate which is being 
considered, it would be well to have special fire tests 
made on concrete containing that aggregate for the fire 
resistance of concrete can be judged in no other way. 

Resistance to Repeated Stress 

It is a fact that our information on the effect of re- 
peated stress in bending on concrete is far from complete 
notwithstanding the very excellent work of Dr. Hatt at 
Purdue University, of H. F. Clemmer at the Illinois De- 
partment of Public Works and Buildings, and by Dean 
A. N. Johnson of the University of Maryland, and the 
older tests in compression by J. L. Van Ornum at Wash- 
ington University at St. Louis and H. C. Berry at the 
University of Pennsylvania. 

How is resistance to repeated stress affected by the 
characteristics of the aggregate and the moisture con- 
dition of the specimen? Will repeated compressive 
stresses follow the same laws as repeated tensile or 
cross-bending stresses? Have we any reason to believe 
that the resistance of concrete against repeated stresses 
applied hundreds of thousands of times can be measured 
by its resistance against a single load applied once? At 
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present we cannot answer these questions. In general, 
it seems to be the case that high quality concrete as 
measured by the compression test, tension or cross- 
bending shows high resistance to fatigue, and that prob- 
ably is as definite a statement as should be made. More 
study should be given to repeated stresses, particularly 
as their effects are influenced by the aggregates and 
moisture condition and too much reliance should not’ be 
placed in static load tests made on specimens in a given 
moisture condition for determining the resistance of 
concrete to fatigue, especially when tested under an en- 
tirely different moisture condition. 

No doubt other tests for special properties of con- 
crete such as thermal conductivety, bond, consistency or 
workability and likewise tests for the constituent ma- 
terials would be well worth discussing. But enough 
has been said to indicate the importance of giving very 
careful consideration to the service to which concrete 
will be subjected, for the service should determine the 
particular properties to be built into the concrete. Spe- 
cial properties in many cases require special tests, while 
in some cases the desired properties may be foretold by 
means of secondary tests more simply made than pri- 
mary tests. 

In a general way high resistance to compression is an 
indication of high quality concrete, but it is often neces- 
sary to have more exact information on the particular 
qualities of concrete intended for a given purpose than 
are shown by the compression test. In those cases tests 
should be made for the specific qualities desired. 


HIGHWAY RESEARCH BOARD OF THE NA- 
TIONAL RESEARCH COUNCIL HOLDS 
SIXTH ANNUAL MEETING 


The Sixth Annual Meeting of the Highway Research 
Board, held December 2 and 3, 1926, was the most suc- 
cessful one in the history of this organization. With a 
total registration of 310, representing 28 States, 25 uni- 
versities and two foreign countries, every session was 
fully attended. Those present profited greatly by the 
reports presented and the discussions which followed. 

In addition to reports from the Research Committees 
dealing with the most important highway research de- 
velopments during the past year, reports were received 
from the special investigations being conducted under 
the auspices of the Highway Research Board. Impor- 
tant progress reports were presented on the Low Cost 
Improved Roads Investigation as well as on the Inves- 
tigation on Culvert Structures. 

Considerable interest was shown in the report on the de- 
cision of the Executive Committee of the Highway Research 
Board to appoint a special committee on Causes and Preven- 
tion of Highway Accidents, presented by Dr. H. C. Dick- 


Obtain Your Hotel Reservations Immediately by 


Applying Direct to The Book-Cadillac Hotel, Detroit, 
Stating That Reservations Are Desired in Connection 
with the National Crushed Stone Association Conven- 
tion. 


inson of the U. S. Bureau of Standards, a member of the 
Executive Committee of the Board. The paper on the 
Methods and Possibilities of Road Soil Investigation, pre- 
sented by Dr. Charles Terzaghi of the Massachusetts In- 
stitute of Technology, was also followed by considerable 
valuable discussion. Very interesting addresses were made 
during the meeting by Dr. George K. Burgess of the U. S. 
Bureau of Standards and Mr. T. H. MacDonald of the 
U.S. Bureau of Public Roads. 


BE SURE AND OBTAIN YOUR RETURN TICKET 
CERTIFICATE 

In order that those attending the Convention may ob- 
tain their return tickets for half fare, it will be neces- 
sary to have 250 certificates validated at the Convention. 
There will unquestionably be over 500 delegates in at- 
tendance and it would therefore seem a comparatively 
easy matter to be able to present 250 certificates at the 
Convention; but*just the contrary is true. Every dele- 
gate feels that.every other delegate will get a certificate 
and consequently neglects to get one himself. This is 
especially true of those coming relatively short distances. 
Let us profit by the sad experience of others. The 
American Mining Congress recently held a convention 
in Washington with approximately three hundred in at- 
tendance and still so many of their delegates neglected 
to ask for their return ticket certificates that only 
twenty-eight were presented for validation, thus prevent- 
ing anyone from obtaining the benefit of half fare return- 
ing. We will have delegates registered from Texas and 
California. This would mean a real saving to them. 

Everyone, no matter where you purchase your ticket 
to Detroit, should ask the ticket agent for your return 
ticket certificate and help lessen your own expenses as 
well as those of our enthusiastic members who are com- 
ing many hundreds of miles to attend the Convention. 

Certificates must be requested at least thirty minutes 
prior to train time. So make it a point to purchase your 
ticket and obtain your certificate two or three days 
previous to your departure. 


BOOK-CADILLAC HOTEL OFFERS SPECIAL 
RATES TO CONVENTION DELEGATES 


The Book-Cadillac Hotel, convention headquarters for 
our Tenth Annual Convention to be held in Detroit, Janu- 
ary 17-20, has very courteously offered delegates special 
rates for the period of the convention as follows: 

Single rooms... .$3.50 and up 
Double rooms... .$6.00 and up (mostly twin bedded ). 


It is suggested that those desiring reservations imme- 
diately communicate with the Book-Cadillac direct, stating 
that the reservations are desired in connection with the 
National Crushed Stone Association Convention. 


When Purchasing Your Ticket to Detroit, Be Sure to 
Ask Ticket Agent for your Return Ticket Certificate as 
Half Fare Returning Will Only Be Granted Under Con- 
dition That 250 of These Certificates Are Validated at 
the Convention. Remember Those Who Come from 
Distant Parts. Half Fare Returning Is a Real Saving to 
Them. 
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Tentative Program 


Detroit Convention 
January 17, 18, 19, and 20, 1927 


The following program is only in tentative form and subject to possible substitutions later 


_ MONDAY, JANUARY 17, 1927 
MORNING SESSION, 10:00 A. M. 


Otuo M. Graves, PRESIDING 


10:00 Address of Welcome by Hon. John Smith, Mayor 
of Detroit. 


10:15 Response for the Association and Presidential 


Address, Otho M. Graves. 


11:00 Appointment of Convention Committees. 
Rules and Procedure 
Resolutions 
Nominating 
Auditing 
Entertainment 
Reception 
Publicity 


11:15 Reports of Directors on Business Conditions in 
1926 and the Outlook for 1927. 


12:45 to 2:00 P. M. Get-Togetherr Luncheon. Every- 
one, including active and associate members, 
as well as guests, is cordially and earnest- 
ly invited to attend. 


Luncheon Address—‘‘Ideals in Trade Associa- 
tions’—John N. Vander Vries, Manager 
Northern Central Division, U. S. Chamber 
of Commerce. 


MONDAY, JANUARY 17, 1927 
Afternoon Session 


2:30 “Progress of Bureau of Engineering’—A. T. 


Goldbeck, Director. 

“Crushed Stone for Sewage Disposal and Water 
Purification Work”—William E. Stanley, 
Pearse, Greeley & Hansen, Chicago, Ill. 


3:00 


3:30 “The Use of Crushed Stone in Intermediate Type 
of Road Construction’”—C. N. Conner, Chair- 
man, Low Cost Improved Road Investiga- 
tion, Highway Research Board. 

General Business. 


4:30 Adjournment. 


MONDAY EVENING, 7:30 P. M. 


Opening of Manufacturers’ Division Exposition 
of Quarry Equipment and Machinery. 


9:20 Smoker and Entertainment. 


TUESDAY, JANUARY 18, 1927 
Morning Session 


10:00 “Agstone Situation in Illinois’—J. R. Bent, Farm 
Supply Department, Illinois Agricultural As- 


sociation. 


10:30 “The Super Highway and Its Part in Detroit's 
Master Plan,’—Col. Sidney D. Walden, 
Chairman, Detroit Rapid Transit Commis- 
mission. 


11:00 “Bituminous Road Construction’—R. W. Co- 
burn, Construction Engineer, Department of 


Public Works, Boston, Mass. 


“Some Modern Developments in Bituminous 
- Road Construction and Maintenance’—K. E. 
McConnaughay, Hayes Construction Co. 


11:30 


12:00 Discussion by George E. Martin, Consulting En- 
gineer, The Barrett Company. 


12:20 ‘Bituminous Macadam Construction”’—G. H. 


Henderson, Chief Engineer, State Board of 
Public Roads, Providence, Rhode Island. 


12:50 General Business. 


1:00 Adjournment. 


TUESDAY, JANUARY 18, 1927 
Luncheons 
1:00 to 2:00 Luncheon for Operating Men, Superin- 

tendents and Manufacturers, followed by 
joint meeting of these groups, inspection of 
exposition and subsequent sightseeing trip 
through the City. 

Luncheon for Salesmen, with subsequent meeting, 
Harry H. Brandon, presiding. 

Talk on “Sales,” by Charles Henry Mackintosh. 

Luncheon National Agstone Association, with 
subsequent meeting—L. E. Poorman, Presi- 
dent, presiding. 

Address by Dr. Herbert F. Kriege. 


(Programs for the Sales Group Meeting and for the Na- 
tional Agstone Association Meeting have not 
as yet been completed.) 
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TUESDAY, JANUARY 18, 1927 
Evening 
Theatre Party. 


WEDNESDAY, JANUARY 19, 1927 
Morning Session 


10:00 “Stone Dust, Its Use and Preparation’—W. M. 
Weigel, Mineral Technologist, Missouri Pa- 
cific Railroad. 

10:30 Address by Charles M. Upham, Business Di- 
rector, American Road Builders’ Association. 

11:00 “The Value of a Transport Survey”—G. F. Schle- 
singer, Director of Highways and Public 
Works, Columbus, Ohio. 

11:30 “Michigan Roads”—Frank F. Rogers, State 
Highway Commissioner, Michigan State 
Highway Department. 

12:00 “The Use of Crushed Stone in the Manufacture 
of Concrete Products’—W. D. M. Allan. 
Portland Cement Association. 

12:30 “Commercial Sizes of Broken Stone”’—F. H. 
Jackson, Engineer of Tests, Bureau of Pub-. 
lic Roads, Washington, D. C. 

1:00 Adjournment. 
WEDNESDAY, JANUARY 19, 1927 
Afternoon 
1:00 to 2:00 Group Luncheons. 
Highway 
Salesmen 
Superintendents 
Agricultural Limestone 
Concrete Aggregate and Ballast 
Manufacturers’ Division 
2:00 to 5:30 Inspection trip Ford automobile plant for 


everyone. 


WEDNESDAY EVENING, 7:00 P. M. 
ANNUAL BANQUET 


Toastmaster—( Not determined.) 
Speakers—A. J. Brousseau, President, Mack Trucks, Inc. 


Frank T. Sheets, Chief Highway Engineer, Di- 
vision of Highways, Illinois. 


(Two other speakers not as yet determined.) 


THURSDAY, JANUARY 20, 1927 
Morning Session 


‘The CRUSHED STONE JOURNAL 
J. R. BOYD, Editor 
A. T. GOLDBECK, Director, Bureau of Engineeering 


‘The National Crushed Stone Association 


OFFICERS 


OTHO M. GRAVES President 
Drake Building 


Easton, Pa. 
J. R. BOYD, Secretary 
JAMES SAVAGE, Treasurer 


REGIONAL VICE-PRESIDENTS 


A. R. Wilson, (Western) G. J. Whelan, (Central) Stirling Tomkins (Eastern) 
Thomas McCroskey, (Southern) W. R. Sanborn, ( Northern) 
C. M. Doolittle, (Canadian) 


EXECUTIVE COMMITTEE 
O. M. GRAVES, Chairman 


H. E. Bair F. Kanengeiser W. L. Sporborg 
W. Scott Eames E. J. Krause C. M. Doolittle 
EX-PRESIDENTS 
A. J. Blair John Rice . E. J. Krause 
W. Scott Eames F. W. Schmidt J. J. Sloan 
11:30 “Field Testing of Concrete for Concrete Roads” 


—H. F. Clemmer, Wing & Evans, Inc. 


12:00 Report of Committee on Welfare and Safety, N. 
S. Greensfelder, Chairman. 
12:15 “Research as an Aid to Safety and Efficiency”— 


Dr. Oliver Bowles, Supt. U. S. Bureau of 
Mine Experiment Station, New 


wick, N. J. 


Bruns- 


D. C. Souder, The France Stone Company 
EE. KE. Evans, The Whitehouse Stone Company 


12:30 Report of Committee on Rules and Procedure 
Report of Auditing Committee 
Report of Resolutions Committee 


Report of Committee on Nominations 
12:50 Installation of Officers for 1927. 


1:00 Adjournment. 


10:00 “Winter Storage of Stone’—W. R. Sanborn, 1:00 General Get-Together Luncheon. 
Lehigh Stone Company. . 
10:15 Address on Safety Work—Speaker not yet de- THURSDAY, JANUARY 20, 1927 \ 
termined. Afternoon 
10:45 Address by W. J. McGarry, Car Service Division, = 
American Railway Association. 2:30 Meeting Board of Directors and Officers N. C. 
11:15 “Installation of Laboratory of France Stone S. A. 
Company, Its Purpose and Program”—A. C. 
Avril, Mining Engineer, France Stone Co. 2:30 Meeting Manufacturers’ Division. 
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The Crushed Stone Journal 


Local Association Activities 


NEW YORK STATE CRUSHED STONE 
ASSOCIATION 

The November 11th meeting convened at 10:30 
o’clock A. M. at the Statler Hotel, Buffalo, with twenty- 
three members in attendance. After President Seitz 
had called for order the Secretary read the minutes of 
the October Ist meeting at LeRoy, followed by their 
acceptance by proper vote. 


Numerous communications were then submitted and 
ordered filed, after which a letter from Mr. John Rice 
of the General Crushed Stone Company, in reference to 
proposed increases in Workman’s Compensation Insur- 
ance, was presented to the meeting for consideration. 
The subject as we understand it, shows a contemplated 
increase on January Ist, 1927, of approximately 33% 
per $100.00 of payroll, the present fee averaging about 
$12.00 and the new one to be about $16.00. About an 
hour was passed in a broad and serious discussion of the 
question with an enlightening statement by Mr. Spor- 
borg relative to quarry classification and the status of 
new policies. Mr. Odenbach told of the plan of Self- 
Insurance inaugurated in his quarry last August and 
stated that in his opinion it was considerably more eco- 
nomical than through the regular agencies. After com- 
menting on Mr. Odenbach’s policy, Mr. Savage offered 
a motion that a committee be appointed by the Chair to 
make investigation in relation to the division of classifi- 
cation between commercial producers and contractor 
producers, said committee to report at the December 


meeting. Motion carried. President Seitz appointed 
Messrs. Savage, Sporborg, Heimlich and Odenbach. 


The same letter from Mr. Rice also disclosed the 
knowledge that in addition to the aforementioned in- 
creases in Workman’s Compensation Insurance, we 
could also look for increases in destination fuel costs for 
1927 ranging possibly from 60 to 70 per cent. This, with 
the consequent further anticipated increase to be re- 
flected in power costs, warranted the belief that the cost 
of producing stone next Spring, would be increased 
about 5 or 6 cents per ton. With concurrence by a num- 
ber of other members present, it is needless to say that 
the reaction was such as to give the meeting rather seri- 
ous concern, and provoke much informal discussion. 


Then recess for luncheon, a most acceptable contribu- 
tion on the part of our Buffalo hosts. 


Following this, the meeting was treated to a presenta- 
tion by Messrs. Savage and Seitz of four reels of movie 
films. These included pictures of our various meetings 
of 1926 taken by Mr. Savage, and also a special reel of 
the Directors meeting at Atlantic City and Mr. Seitz’s 
film of quarry operations and blasts at Rock Cut. Suffice 
it to say the show was a very fine contribution on the 


part of these two members and was thoroughly enjoyed 
by all present. 


With the resumption of the business meeting the next 
discussion was that of the new standardization of screen 
sizes proposed by Engineering Director Goldbeck. It 
culminated in the approval of a motion that the old Com- 
mittee of Messrs Sporborg and Savage negotiate with 
Mr. Goldbeck in relation to his suggestions, taking such 
action in behalf of this Association as their good judg- 
ment might dictate, and submit a report to the Decem- 
ber meeting. 


A motion was then passed to hold the annual meeting 
in the City of Albany during the week of December 12th 
and preferably Tuesday, December 14th, if acceptable to 
our Albany membership. The Secretary was empowerea 
to communicate with the Albany firms and schedule the 
most acceptable date. 


Lastly, a motion of thanks to our Buffalo hosts tor 
arranging such a satisfactory meeting, followed by tne 
adjournment resolution at 5:45 P. M. 

Respectfully submittea. 


GEORGE E. SCHAEFER, 


Secretary. 
* * * * * * 


OHIO CRUSHED STONE ASSOCIATION 
The annual business meeting of the Ohio Crushed 
Stone Association was held in the Association offices at 
Columbus, on Wednesday, December 8th, starting at one 
o'clock, with President E. E. Evans presiding. 


The minutes of the meeting of October 14th were 
read and approved without correction. 


The Secretary then presented his report on the activi- 
ties during the year pointing out the friendly relations 
existing between the Association and engineers of the 
Highway Department, the activities of the Association 
with regard to “Publicity” and concluding with a com- 
plete financial statement of the affairs of the organiza- 
tion. 


Following the Secretary’s Report, it was brought out 
that during the past year much discussion had been held 
at our monthly meetings relative to proposed changes 
in the State Highway specifications and the suggestion 
was made under the order of new business that our pro- 
posed recommendations for such changes be submitted 
to the Highway Department in writing. It was then 
moved by Mr. Brandon and seconded by Mr. Sharp that 
such a memorandum be prepared by the Secretary out- 
lining to the department our attitude on the various 
changes as follows: ‘ 


The rate of application of penetration material as rec- 
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ommended and outlined in our minutes of May 14; that 
we recommend the use of stone in the top course of pen- 
etration macadam construction ranging in size from 2” 
to 3” or 34%”; that the size of stone in water bound base 
courses be No. 1 or No. 1 and 2; that we recommend 
a substitution of .05 tons for the present .055 tons per 
inch per square yard of top course in penetration con- 
struction in computing the minimum tonnage permissi- 
ble. Also that we endorse the clause in the present speci- 
fication specifying that there shall be no bumps in ma- 
cadam construction greater than % inch and that we 
also endorse that part of specifications which provides 
for harrowing as a method of developing a smooth sur- 
face in the various courses. It was also incorporated in 
this motion that the Specification Committee of the Ohio 
Crushed Stone Association, composed of Messrs. Sharp, 
Brand and Van Voorhis, should pass on this memoran- 
dum before it is submitted to the highway department 
and that before these recommendations are either 
adopted or rejected by the department, a committee of 
the Ohio Crushed Stone Association shall be conferred 
with. The motion was carried. 


It was moved by Mr. Sharp and seconded by Mr. 
Callaghan that the following additional recommenda- 
tions be made to the Highway Department officials: 
That the use of an insulating mat on unstable subgrades 
be given close attention and much consideration and 
that the adoption of a new cross-section which we feel 
would result in a better macadam road should be given 
their earnest consideration. The motion was carried. 


Mr. Drummond introduced the subject of slipperiness 
in wearing surfaces and this subject precipitated a very 
lively discussion among those present and it was decided 
that perhaps the best way to eliminate this hazard in 
highway construction aside from whatever arguments 
might be presented by the proponents of various wearing 
surfaces would be found in the design of the pavement. 


This decision naturally led to another subject which 
was introduced by Mr. Gramlick in which was brought 
up the idea of a design which would embody a cold laid 
top on a penetration or black base and a conclusion was 
reached that engineers representing the various cold laid 
tops such as Kentucky Rock, Amiesite and Scioto Rock 
Asphalt, as well as ones representing the penetration in- 
terests, should meet with the engineer of the Ohio 
Crushed Stone Association and develop such a design 
which when presented to the engineers of the highway 
department would have the support of all the interested 
companies. 


At this time a nominating committee composed of 
Messrs. Bair, Brand and Callaghan was appointed by the 
Chair and this committee as well as the Auditing Com- 
mittee was asked to retire and prepare their reports. 


In the report of the Nominating Committee the fol- 
lowing names were submitted for officers of the Associa- 
tion for the ensuing year: 


E. E. Evans, President; F. R. Patterson, Ist Vice- 
President; B. T. Van Camp, 2nd Vice-President; Russell 
Rarey, Treasurer. 


On motion of Mr. Gramlick, seconded by Mr. Stelzer, 
the report of the Nominating Committee was accepted 
and the above named officers duly elected. 


* * * * * * 


The Auditing Committee reported the books of the 
Treasurer had been examined and found to be correct 
and in true balance and on motion of Mr. Sharp, sec- 
onded by Mr. Rarey, the report was adopted and the 
committee discharged. 


The next subject for discussion was as to the desira- 
bility and the time of holding a General Boosters Meet- 
ing of the Ohio Crushed Stone Association. It was 
moved by Mr. Rarey and seconded by Mr. Drummond 
that such a meeting be held on the afternoon and evening 
of Wednesday, February 9th. This motion was carried. 


A committee was appointed by the chair to make ar- 
rangements for the program and entertainment of this 
special meeting. This committee is composed of Messrs. 
Russell Rarey, Chairman, W. G. Drummond, R. L. 
Callaghan. 


Since the resigning of Mr. Sandles, as Secretary, in 
April, 1926, the organization has been functioning with- 
out such an official, your engineer having been given 
this added responsibility and work. Inasmuch as the 
constitution provides for a secretary, a motion was inade 
by Mr. Rarey and seconded by Mr. Brandon and duly 
carried that Mr. Van Voorhis be elected Secretary. 


It was moved by Mr. Drummond and seconded by Mr. 
Sharp that Mr. Bert D. Strang be employed as Associate 
Editor of “Better Highways.” The motion was carried. 


The Ways and Means Committee for the ensuing year 
Was next appointed by the President and and is com- 
posed of Messrs. H. M. Sharp, Chairman, Russell Rarey, 
J. R. Yearwood, H. E. Bair, O. A. Brand. 


Sometime ago Secretary Herbert Hoover of the led- 
eral Department of Commerce appointed a committee to 
draft a “Uniform Mechanics’ Lien Act.” Your Secretary 
has on his desk copies of the first tentative draft of such 
an act and inasmuch as the producers of stone and other 
materials would perhaps be very much effected by any 
Lien Law which might be enacted, it was decided that 
this was a subject which could well be given serious 
consideration by the individual members of the asso- 
ciation. 

Consequently, it was moved by Mr. Brandon and sec- 
onded by Mr. Van Camp that the Secretary attempt to 
secure additional copies of this first tentative draft for 
distribution to the various members. This motion was 
carried, 


On motion of Mr. Bair, seconded by Mr. Van Camp 
and duly carried, the meeting was adjourned. 


Respectfully submitted, 
Carl L. Van Voorhis, 
Secretary. 
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James E. Rodes 


Just as this issue of the Journal goes to press, we re- 
ceive the sad news that James E. Rodes, President of 
the Franklin Limestone Company of Nashville, Ten- 
nessee, died at his home in that city on December 6 
This marks the passing of another of the loyal supporters 
of the National Association, and the members of the or- 
ganization sympathize with his family in their great 


bereavement. 
* * * 


NATIONAL CRUSHED STONE ASSOCIATION 
WELL REPRESENTED AT RESEARCH 
COUNCIL MEETING 


The National Crushed Stone Association was well rep- 
resented by both active and associate members at the 
sixth annual meeting of the Highway Research Board 
held in Washington on December 2 and 3. 

Following is a list of those who were present: H. F. 
Clemmer, Wing & Evans, New York City; W. S. Eames, 
New Haven Trap Rock Co., New Haven, Conn.; F. C. 
McKee, West Penn Cement Co., Pittsburgh, Pa.; 
Clarence A. Munson, New Haven Trap Rock Co., New 
Haven, Conn.; James Savage, Buffalo Crushed Stone Co., 
Buffalo, N. Y.; F. W. Schmidt, North Jersey Quarry Co., 
Morristown, N. J.; H. M. Sharp, France Stone Co., 
Toledo, Ohio; R. J. Southwell, Wickwire Spencer Steel 
Corp., Buffalo, N. Y.; Lucy Upton, F. R. Upton, Inc., 
Newark, N. J.; A. L. Worthen, Connecticut Quarries Co., 
New Haven, Conn.; Arthur A. Levison, Blaw-Knox Co., 
Pittsburgh, Pa.; G. E. Martin, The Barrett Co., New 
York City; C. S. Reeve, The Barrett Co., New York 
City; A. R. Taylor, American Tar Products Co., Pitts- 
burgh, Pa. 

* * * * * 

FEDERAL AID HIGHWAY SYSTEM NOW TO- 
' TALS 55,902 MILES 

During the fiscal year 9,417 miles of improved roads 
were added to the Federal highway system as a result of 
Federal aid, bringing the total mileage of Federal-aided 
roads up to 55,902 miles, according to the annual report 
of the Bureau of Public Roads of the United States De- 
partment of Agriculture. 

A traffi¢ survey was made during the year ending 
June 30, 1926, in eight States, Maine, Connecticut, Penn- 


sylvania, Ohio, California, Illinois, New Hampshire and 
Vermont. This work was designed to enable highway 
administrators to prepare scientiflc budgets for road im- 
provement and are discussed in the annual report which 
was made public on December 16. 

The report also contained a discussion of National 
forest road construction, the relation of Federal-aid, 


highway research, and forest read work generally, and 
a discussion on the investigations made by various uni- 


versities and state highway departments to develop a 
suitable type of cheap surface for rural highways, the 
tractive resistance of various types of highway surface, 
the wind resistance of automobiles, and the tire wear of 
various surfaces and pavements. 

The transcontinental roadway between Boston and 
Seattle, through the northern tier of States, is 73 per 
cent improved and 69 per cent surfaced, the report stated, 
and the route between Atlantic City, N. J., and Aatoris, 
Oreg., was seven-eighths improved. 

* * * * * * 
NATIONAL OFFICERS RETURN FROM 
WESTERN TRIP 

President Graves, A. T. Goldbeck, Director of the Bu- 
reau of Engineering, and J. R. Boyd, Secretary, have re- 
cently returned from their trip through the western, 
southwestern and southeastern sections of the United 
States which was made to determine the extent to which 
the National Association can be of service to the pro- 
ducers in these sections. The meetings throughout the 
entire itinerary were largely and enthusiastically at- 
tended by crushed stone producers, highway engineers 
and county and municipal officials. A keen interest was 
evidenced in the work of the Association and particularly 
in that of the Bureau of Engineering which was most 
gratifying. 

As President Graves, on his return to Easton, was only 
able to remain in his office one day before business of 
the General Crushed Stone Company necessitated his 
being absent for a week or more, he was unable to pre- 
pare the “President’s Page” in which he intended to go 
into considerable detail relative to the “Western Trip.” 
This “story” is now in course of preparation and will 
either be given in the January Journal or sent out as a 
special issue of the Weekly Bulletin. 


TENTH ANNUAL CONVENTION, NATIONAL CRUSHED STONE ASSOCIATION 
Book-Cadillac Hotel, January 17, 18, 19 and 20, 1927 


All Crushed Stone Producers throughout the United States and Canada whether or not members of 
this Association are most cordially invited to attend this Convention 
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No 1 Carthage Crushed Limestone Co., P. O. Box 409, Carthage, Mo. 

Memberships 4 Casparis Stone Co., 302 Yuster Bldg., Columbus, Ohio. ° 

2 Acme Limestone Co., Alderson, W. Va. 9 The Casper Stolle Quarry & Contracting Co., 503 First National 
2 Albany Crushed Stone Co., 55 State St., Albany, N. Y. Bank Bldg., East St. Louis, Ill. 

1 Max A. Altgelt, New Braunfels, Texas. 1 Cerulean Stone Co., Cerulean, Ky. 

3 American Crushed Rock Co., Ostrander, Ohio. 2 Chickamauga Quarry & Const. Co., Ist Nat'l Bank Bldg., Chat- 
2 American Lime and Stone Co., Bellefonte, Pa. tannoga, Tenn. 

1 American Stone Ballast Co., High Bridge, Ky. 2 Chico Stone Products Co., 404 Santa Fe Bldg., Dallas, Texas. 
9 Anna Stone Company, Anna, IIl. 1 Clayton Contracting Co., 3800 W. Pine Blvd., St. Louis, Mo. 

2 Ashland Limestone Co., 408 Ashland National Bank Bldg., 1 The Collins Granite Co., Inc., R. F. D. No. 4, Danville, Va. 

Ashland, Ky. 22 Columbia Quarry Co., 910 Century Bldg., St. Louis, Mo. 

2 The Edward Balf Company, 14 Haynes St., Hartford, Conn. 2 Commonwealth Quarry Co., Summit, N. J. 

1 Basalt Rock Co., Inc., Napa, Calif. 6 The F. E, Conley Stone Co., 253 Union Station, Utica, N. Y. 

1 Beachville White Lime Co., Beachville, Ont., Canada. 30 Connecticut Quarries Co,, New Haven, Conn. 

3. C. C. Beam, Melvin, Ohio. 2 Consolidated Crushed Stone Corp., 1016 Baltimore Ave., Kansas 
1 Belmont-Gurnee Stone Co., North Bergen, N. J. City, Mo. . 

55 Bessemer Limestone & Cement Co., 714 Stambaugh Bldg., 2 Consolidated Stone & Sand Co., Clare Road, Montclair Heights, 

Youngstown, Ohio. Essex County, N. J 

1 O.H. Binns, Logansport, Ind. 27 Consumers Company, 111 W. Washington St., Chicago, Ill. 

2 Blake Brothers Co., 204 Balboa Bldg., San Francisco, Calif. 10 Cushing Stone Co., Inc., 437 State St., Schenectady, N. Y. 

2 Blackwater Stone Co., 1016 Baltimore Ave., Kansas City, Mo. 2 Daniel Contracting Co., 503 Market St., San Francisco, Calif. 
2 Blue Diamond Co., 1650 South Alameda, Los Angeles, Calif. 2 Davis Bros. Stone Co., Lannon, Wis. 

2 Blue Ridge Stone Co., Roanoke, Va. 2 Delaware River Quarry & Construction Co., 21 Bridge St., Lam- 
10 Bluffton-Lewisburg Stone Co., Findlay, Ohio. bertville, N. J. 

2 Boggs, Burnam & Co., Richmond, Ky. 4 Dittlinger Lime Co., New Braunfels, Tex. 

4 Bound Brook Crushed Stone Co., Bound Brook, N. J. 5 Dolese Bros. Co., 337 West Madison St., Chicago, Ill. 

1 Britton Crushed Stone Corp., 717 Commerce Bldg., Rochester, N.Y. 26 Dolese & Shepard, 108 South LaSalle St., Chicago, Ill. 

1 Bromide Crushed Rock Co., Bromide, Okla. 10 Dolomite Products Co., 124 E. & B. Bldg., Rochester, N. Y. 
30 ae me < <n Co., 1220 Chamber of Commerce Bldg., 1 Doolittle Limited, Hamilton, Ontario, Canada. 

icago, Ill. : 
46 Buffalo Crushed Stone Co., 1048 Ellicott Square, Buffalo, N. Y. 
: ee 1 Dubuque Stone Products Co., Dubuque, Iowa. 

16 Callanan Road Improvement Co., P. O. Box 773, Albany, N. Y. 

2 Harry T. Campbell Sons Co., Inc., Towson, Md. fast St. Louis Stone Co., 255 Arcade Bldg., East St. Louis, Ill. 
4 Canada Crushed Stone Corporation, Hamilton, Ont., Canada. 16 Elmhurst-Chicago Stone Co., Elmhurst, Ill. 
51 Carbon Limestone Co., 814 Stambaugh Bldg., Youngstown, Ohio, 1 Eyermann Construction Co., 1210 S. Grand Blvd., St. Louis, Mo. 
1 Carolina Road Granite Co., 606 S. Michigan Ave., Chicago, II. 1 Fay Quarries, 101 Union St., New Bedford, Mass. 

— 


River Rouge Plant, Ford Motor Co., Detroit 


Arrangements have been made to inspect this plant on Wednesday afternoon from 2:00 to 5:30 
Everyone is cordially inbited to attend 


Active Members of the National Crushed Stone Association 


"The Crushed StoneJournal 
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Federal Stone Co., 133 West Washington St., Chicago, II. 
France Stone Co., 1800 2nd National Bank Bldg., Toledo, Ohio. 
Franklin Limestone Co., 612 10th Ave. N., Nashville, Tenn. 


w & 


“I 


General Crushed Stone Co., Drake Bldg., Easton, Pa. 
Genessee Stone Products Co., Batavia, N. Y. 


Gordon Crushed Stone Co., 18 Toronto St., Toronto, Canada, 
Granite Rock Co., Box M, Watsonville, Calif. a 


Greenville Stone & Gravel Co., 269 Walnut St., Memphis, Tenn. 
Greer Limestone Co., Morgantown, W. Va. 
Grove City Limestone Co., Sharon, Pa. 


— 


Hagersville Quarries, Ltd., 4 Flora St., St. Thomas, Ont., Canada. 
Hardaway Contracting Co., Woodleai, N. C. 

Harris Granite Quarries Co., Salisbury, N. C. 

Edward Hely Stone Co., Cape Girardeau, Mo. 

Holston Quarry Co., Robbins Bldg., Box 292, Knoxville, Tenn. 
T. C. Hubbert & Co., Inc., 707 S. Broome St., Wilmington, Del. 
Hughes Stone Co., 808 Mayo Bldg., Tulsa, Okla. 

Chas. O. Hunsicker, Hunsicker Bldg., Allentown, Pa. 


Interstate Crushed Stone Co., P. O. Box 129, Springfield, N. J. 


Jacksboro Stone Products Co., Jacksboro, Texas. 

Johnson, E. B., Adams & Duford Co., Chaumont, N. Y. 

Kelley Island Lime & Transport Co., 1125 Leader-News Bldg., 
Cleveland, Ohio. 

Kentucky River Stone & Sand Co., Lawrenceburg, Ky. 

Kentucky Rock Asphalt Co., Marion E. Taylor Bldg., Louis- 
ville, Ky. 

Keystone Trappe Rock Co., Glenmore, Pa. 

John T. Kilcourse, 70 Belknap St., Lawrence, Mass. 

Kittanning Limestone Co., Safe Deposit Bldg., Kittanning, Pa. 

Lake Erie Limestone Co., 901 Wick Bldg., Youngstown, Ohio. 

Lake Shore Stone Co., 600 Canal St., Milwaukee, Wis. 

Lambertville Stone Quarry Co., Colonial Trust 8ldg., Philadel- 
phia, Pa. 

2 Landa Rock Products Co., New Braunfels, Tex. 

24 John S. Lane & Son, Inc., Meriden, Conn. 

2 Lawrence Stone & Gravel Co., 516 Commercial Bank Bldg., 

Raleigh, N. C. 
24 Lehigh Stone Co., Kankakee, III. 
27 LeRoy Lime & Crushed Stone Cerp., LeRoy, N. Y. 
Liberty Lime & Stone Co., Rocky Point, Va. 

5 Ligonier Stone Products Co., Blairsville, Pa. 

4 Linwood Cement Co., 714 Kahl Bldg., Davenport, Iowa. 

5 L. & M. Stone Co., Mayro Bldg., Utica, N. Y. 
5 

1 


Louisville Cement Co., 315 Guthrie St., Louisville, Ky. 
Lutz Stone Company, Oshkosh, Wis. 


Marble Cliff Quarries Co., 907 Hartman Bldg., Columbus, Ohio. 
Mayville White Lime Co., Mayville, Wis. 
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5 Thos. McCroskey, Box 262, Knoxville, Tenn. 

2 Joseph McCormick, 319 Tannton Ave., East Providence, R. I. 
1 W.E. McNasser, Solvay Process Co., Syracuse, N. Y. 


10 Mid-West Crushed Stone Co., 514 Traction Terminal Bldg., 


Indianapolis, Ind, 
6 Mississippi Lime and Material Co., 201 W. 3rd St., Alton, III. 
1 Molder Bros., 810 Wilson St., Findlay, Ohio. 


<—or— 


Gopher Stone Co., 1500 Johnson St., N.E., Minneapolis, Minn. 


Great Notch Corporation, 20 Washington Place, Newark, N. J. 


Hagersville Contracting Co., Ltd., Hagersville, Ontario, Canada. 
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Monon Crushed Stone Co., Box 366, Monon, Ind. 
Montreal Crushed Stone Co., 590 Union Ave., Montreal, Canada. 
Morris County Crushed Stone Co., 17 South St., Morristown, N. J. 
T. A. Morrison & Co., Ltd., 1070 Bleury St., Montreal, Canada. | 


National Lime & Stone Co., Carey, Ohio. 
National Quarries Co., Carey, Ohio. 
National. Stone Company, Box 832, Joliet, Ill. 
New Castle Lime & Stone Co., 500 Greer Bldg., New Castle, Pa. 

New Haven Trap Rock Co., 67 Church St., New Haven, Conn. 

North Shore Material Co., 133 W. Washington St., Chicago, III. 
Northwestern Quarry Co., Rapid City, S. D. 

Norton Stone & Lime Corp., Arkay Bldg., Albany, N. Y. 


The Ohio Marble Co., Piqua, Ohio. 

Old Colony Crushed Stone Co., Quincy, Mass. 

A. C. O’Laughlin Co., 131 N. Homan Ave., Chicago, II. 
Palmetto Quarries Co., Columbia, S. C. 

Peerless Quarries, Inc., 404 Court St., Utica, N. Y. 
Pembroke Limestone Corporation, Pembroke, Va. 

A. Petrillo Co., 5 Edgemoore Road, Wilmington, Del. 
Piedmont Corporation, Bona Allen Bldg., Atlanta, Ga. 
Pounding Mill Quarry, Pounding Mill, Va. 

Edmund Putnam, Box 852, Pittsfield, Mass. 


Quartzite Quarries, Inc., Luverne, Minn. 

Queenston Quarries, Ltd., St. Davids, Ontario, Canada. 

Raleigh Granite Co., Raleigh, N. C. 

Reinhold & Co., Inc., 1422 Oliver Bldg., Pittsburgh, Pa. 

Rock-Cut Stone Co., 537 Union Bldg., Syracuse, N. Y. 

Rock Hill Quarry & Const. Co., 1026 Title Guaranty Bldg., St. 
Louis, Mo. 

Tayloe Rogers, Radford Limestone Corp., Ist Nat’l Bank Bldg., 
Roanoke, Va. 

Rowe Contracting Co., Malden, Mass. 


Saluda Crushed Stone Co., 214 Capers Bldg., Greenville, S. C. 
J. D Sargent, Mt. Airy, N. C. 
Schumacher Stone Co., Pandora, Ohio. 


Skrainka Const. Co., 806 Security Bldg., 4th and Locust Sts., 
St. Louis, Mo. 


Leatham D. Smith Stone Co., Sturgeon Bay, Wis. 

Southern Mineral Co., 523 Gravier St., New Orleans, La. 

Southern Crushed Stone & Granite Co., R.. F. D., Trenton, S. C. 

Sowerbutt Quarries, Paterson, N. J. 

Spartanburg Quarries Corp., 139% E. Main St., Spartanburg, 
= 

Stringtown Crushed Rock Co., McAlester, Okla. 

Thomas Suliivan, 1042 Omaha Nat’l Bank Bldg., Omaha, Nebr. 

Sunlight Crushed Stone Co., Madisonville, Ky. 

Superior Stone Co., 5 N. La Salle St., Chicago, III. 

The Supply Distributors Corp., Marion Bldg., Cleveland, Ohio. 

Susquehanna Stone Co., 1007 Franklin St. Williamsport, Pa. 

The Tarbox-McCal! Stone Co., 852 Weston Ave., Findlay, Ohio. 


Templeton Limestone Co., Kittanning, Pa. 

Texas Trap Rock Co., 610 Maverick Bldg., San Antonia, Tex. 

Thomas & Frankenbery, Canon City, Colo. 

Thurber Earthen Products Co., 1701 F. & M. Bank Bldg., P. O. 
Box 1868, Ft. Worth, Tex. 
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~Sr The Crushed Stone Journal 


2 The Toledo Stone & Glass Sand Co., R. R., Sylvania, Ohio. 
20 Tomkins Cove Stone Co., Tomkins Cove, N. Y. 
22 Trap Rock Company, Minneapolis, Minn. 
1 Jas. C. Travilla, Pilot Knob Ore Co., 211 N. 7th St... St. Louis, 
Mo. 
R. B. Tyler Co., 114 Fourth St., Louisville, Ky. 


5 

2 Union Rock Co., 1403 East 16th St., Los Angeles, Calif, 

2 Universal Granite Quarries Co., 133 W. Washington St., Chicago, 
Ill. 

2 F. R. Upton, Inc., 821 Union Bldg., Newark, N. J. 

2 Van Camp Stone Co., 12 E. 6th St., Cincinnati, Ohio. 

1 Virginia Limestone Corp., 505 Mt. Trust Bldg., Roanoke, Va. 

4 Wagner Quarries Co., Schmidt Bldg., Sandusky. Ohio. 

2 

1 


Waterstreet Trap Rock Co., Water Street, Pa. 


Watertown Stone Products Co., 839 Washington St., Watertown, 
N.Y. 


2 Waukesha Lime & Stone Co., Waukesha, Wis. 

1 Welden Springs Quarry Co., Inc., Welden Springs, Mo. 
Wentworth Quarries, Ltd., Vinemount, P. O., Ontario, Canada. 
West Penn Cement Co., 2215 Oliver Bldg., Pittsburgh, Pa. 
Western Lime & Cement Co., Milwaukee, Wis. 

The Weston & Brooker Co., Columbia, S. C. 


Whitehouse Stone Co., Spitzer Bldg., Toledo, Ohio. 
Whiterock Quarries, Bellefonte, Pa. 

Wickwire Spencer Steel Corp., Station B, Buffalo, N. Y. 
Wing & Evans, 40 Rector St., New York, N. Y. 

Winston & Co., Inc., Masonic Bldg., Harrisburg, Pa. 
Wisconsin Granite Co. 105 W. Monroe St., Chicago, Ill. 
Wood County Stone & Const. Co., Bowling Green, Ohio. 
Woodville Lime Products Co., 622 Madison Ave., Toledo, Ohio, 
John Wunder Co., Broadway and K Sts., Minneapolis, Minn. 


York Hill Trap Rock Quarry Co., 98 State St., Meriden, Conn. 


Associate Members of the National Crushed Stone Association 


Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Crushing Plants and Machinery. 


American Manganese Steel Co., Chicago Heights, 12). 
“Amsco” Manganese Steel Castings. 


American Tar Products Co., Union Trust Bldg., Pittsburgh, Pa. 
Tar Products for Road Construction and Maintenance. 


Armstrong Manufacturing Co., Waterloo, lowa. 
Blast Hole Drills, Bit Dressing Machines. 


Atlas Powder Co., Wilmington, Del. 
Explosives and Blasting Accessories. 


Austin Mfg. Company, 400 N. Michigan Ave., Chicago, Ill. 
Rock Crushing Machinery. 


Earle C. Bacon, Inc., 26 Cortlandt St., New York City. 
Complete Plants, Crushers, Elevators, Screens, Conveyors. 

The Barrett Company, 40 Rector St., New York City. 
Tarvia for Road Construction, Repair and Maintenance. 


R. H. Beaumont Co., 319 Arch St., Philadelphia, Pa. 


Crushers, Feeders, Elevators, Conveyors and Bunkers. 


Blaw-Knox Co., P. O. Box 915, Pittsburgh, Pa. 
Manufacturers of Steel Products. 


fhe Browning Crane Co., 16226 Waterloo Rd. N. E., Cleveland, Ohio. 


Locomotive Cranes. 


C. G. Buchanan Co., Inc., 90 West St., New York City. 
Crushers, Crushing Rolls, Magnetic Separaiors. 
The Bucyrus Company, South Milwaukee, Wis. 
Steam, Electric, “Diesel and Gas Shovel,’ Dredges. 
Buffalo Wire Works, 521 Terrace, Buffalo, N. Y. 
Wire Cloth and Screens. 
Burrell Engineering & Construction Co., 513 West Jackson Blvd. 
Chicago, 
Design and Construction. 


Canadian Explosives, Limited, Canada Cement Bldg., Montreal, Can. 


Explosives and Blasting Supplies. 


Canadian Westinghouse, Ltd., Hamilton, Ontario, Canada. 
Cranes, Motors, etc. 


The Carroll Chain Co., 265 Hosack St., Columbus, Ohio. 
“Carroll” Solid Weld Steam Shovel Hoisting Chains. 


Cement Mill and Quarry, 542 Monadnock Block, Chicago, III. 
“Publishers.” 

Cincinnati Rubber Mfg. Co., Cincinnati, Ohio. 
Conveyor and Transmission Belting, Suction Hose, Dredging Sleeves. 


The Columbus McKinnon Chain Co., 5th and Merrith Sts., Columbus, 
Ohio. 
Hercules Solid Weld Steam Shovel Chain. 


Denver Rock Drill Mig. Co., 30 Church St., New York City. 
Rock Drills and Mining Accessories, 

The R. & J. Dick Co., Passaic, N. J. 
“Dickbelt,’ for Transmission, Elevating and Conveying. 

E. I. du Pont de Nemours & Co., Wilmington, Del. 
“Explosives of All Kinds and Blasting Accessories.” 


Easton Car and Construction Co., Easton, Pa. 
Quarry Cars. 
Ensign-Bickford Co., Simsbury, Conn. 
Safety Fuse and Cordeau Bickford Detonating Fuse. 
Fairbanks, Morse & Co., 347 W. 4th St., Cincinnati, Ohio. 
Diesel Engines, Electric Motors. 
Fate-Root-Heath Co., Plymouth, Ohio. 
“Plymouth” Gasoline Locomotives. 
Flexible Steel Lacing Co., 4607 Lexington St., Chicago, IIL. 
Alligator and Flexco H. D. Belt Fasteners. 
Frog, Switch & Mfg. Co., Carlisle, Pa. 
Manganese Steel Castings. 
General Electric Co., Schenectady, N. Y. 
Electrical Apparatus and Supplies. 
Gill Rock Drill Co., Lebanon, Pa. 
Blast Hole Drilling and Fishing Tools. 
The Goodyear Tire and Rubber Co., Inc., Akron, Ohio. 
Belting: Transmission, Conveyor, Elevator; J1ose, Packing. 
Graham Coal Co., Commercial Trust Bldg., Philadelphia, Pa. 
Coal. 
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Grasselli Powder Co., Cleveland, Ohio. 
Manufacturers of Explosives. 


B. Greening Wire Co., Hamilton, Ontario, Canada. 
Wire Rope. 


Hadfield-Penfield Steel Co., Bucyrus, Ohio. 
Manufacturer of Manganese Steel. 

Harnishchfeger Corporation, 38th & National Aves., Milwaukee, Wis. 
Electric Traveling Grab Bucket Cranes. 


The Hayward Co., 50 Church St., New York City. 
Hayward Orange Peel and Clam Shell Buckets. 


The Hendrick Mfg. Co., Carbondale, Pa. 
Perforated Metal Screens, Elevator Buckets. 


Heisler Locomotive Works, Erie, Pennsylvania. 
Geared Locomotives. 


Hercules Powder Co., Wilmington, Del. 
Explosives and Blasting Supplies. 


Ingersoll-Rand Company, 11 Broadway, New York City. 
Rock Drills, Steel Sharpeners, Oil Furnaces and Hoists. 
The Jeffrey Mfg. Co., Columbus, Ohio. 
Elevating and Conveying Machinery. 
Keystone Lubricating Co., Philadephia, Pa. 
Lubricating Greases and Lubricating Devices. 
Keystone Consolidated Publishing Co., 90 West St., New York 
City. 
Koehring Company, Milwaukee, Wis. 
Gasoline Shovels, Cranes and Draglines. 


Koppel Industrial Car and Equipment Co., Koppel, Pa. 
Industrial and Portable Railway Material Work. 
The Loomis Machine Co., Tiffin, Ohio. 
Blast Hole, Prospecting and Drilling Machinery and Tools. 
The Lubriko Co., Meadow and Jackson Sts., Philadelphia, Pa. 
“Lubriko Greases.” 
Manganese Steel Forge Co., Richmond St. and Erie Ave., Philadel- 
phiz, Pa. 
“Rol-Man” Screens, Chains, Plates and Forged Products. 
The Marion Steam Shovel Co., Marion, Ohio. 
Power Shovels and Cranes—Steam, Gasoline and Electric. 
Mid-West Locomotive Works, Cor. Spring Rd. and Alabama Ave., 


Cincinnati, Ohio. 
Quarry Locomotives. 


Mussens, Limited, Phillips Place Bldg., Montreal, Canada. 
Rogers Timber Clamps, Mixers, Loaders. 

New York Belting & Packing Co., 91 Chambers St., New York City. 
Conveyors, Elevator and Transmission Belting. 


The Ohio Locomotive Crane Co., Bucyrus, Ohio. 
“The Ohio Crane.” 


Sto 


The Osgood Company, Marion, Ohio. 
Power Shovels and Combinations. 


Pit and Quarry, Rand McNally Bldg., Chicago, II. 
“Publishers.” 


Quaker City Rubber Co., Wissinoming, Philadelphia, Pa. 
Belting—Hose—Packing. 


Rock Products, 542 So. Dearborn St., Chicago, Iil. 
“Publishers.” 


Robins Conveying Belt Co., 15 Park Row, New York City. 


Material Handling and Screening Equipment. 

The Sanderson-Cyclone Drill Co., Orrville, Ohio. 
Drills, Big Blast Hole, Drilling and Fishing Tools. 

Shope Brick Co., East 8th and Division Sts., Portland, Oreg. 
Concrete Brick. 


The Orville Simpson Co., 1230 Knowlton St., Cincinnati, Ohio. 
Screens, ROTEX, level, self-cleaning, 100 to ¥%” mesh. 

Smith Engineering Works, 32nd and Locust Sts., Milwaukee Wis. 
Rock Crushers—Gyratory, jaw and reduction. 

The Spencer Construction Co., Eastern Division—Macaonald Engi- 

neering Co., Garrett Building, Baltimore, Md. 

Contracting Engineers. 

Symons Bros. Co., Railway Exchange Bldg., Milwaukee, Wis. 
Ore, Rock and Gravel Crushers. 

S. G. Taylor Chain Co., 140 So. Dearborn St., Chicago, Ill. 
Taylor Mesaba Steam Shovel Chains. 

Taylor-Wharton Iron & Steel Co., High Bridge, N. J. 
TISCO Manganese Steel Castings. 

The Thew Shovel Co., Lorain, Ohio. 
Steam, Gasoline and Electric Shovels, Cranes, Draglines. 

The Traylor Engineering & Mfg. Co., Allentown, Pa. 
Crushing, Cement and Mining Machinery. 


Traylor Vibrator Co., 1400 Delgany St., Denver, Colorado. 
Vibrating “Screen Supreme.” 


Trojan Powder Co., Allentown, Pa. 
Explosives and Blasting Supplies. 
Tredick Oil and Grease Co., Philadelphia, Pa. 
Manufacturers of Petroleum Products. 
The W. S. Tyler Co., Cleveland, Ohio. 
Woven Wire Screens and Screening Equipment. 
Union Explosives Co., Clarksburg, W. Va. 
Explosives and Blasting Supplies. 


Vulcan Iron Works, Wilkes-Barre, Pa. 
Steam, Gasoline, Electric Locomotives. 


Western Wheeled Scraper Co., Aurora, Ill. 
Western Portable Rock Crushers. 
George D. Whitcomb Co., Rochelle, Ill. 


Gasoline Locomotives. 


Williams Patent Crusher and Pulverizer Co., 813 Montgomery St., 
St. Louis, Mo. 
Hammer Crushers. 
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ERS! The Crushed Stone Journal 


All crushed stone producers of the United States and Canada, whether or not members of 
this Association, are extended a most cordial invitation to meet with us at our 


TENTH ANNUAL CONVENTION 
Book-Cadillac Hotel, Detroit : January 17,18, 19 and 20 


Italian Garden Book-Cadillac Hotel, Detroit 
One of the adjoining rooms in which the Manufacturers’ Division Exposition will be held 


Every minute spent in attendance at these annual foregatherings of our industry is im- 
mensely interesting and profitable and we cannot too strongly urge you to come to this 
convention and better acquaint yourselves with the work which this Association is 
doing in the interests of the industry 
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Che Officers and Directors 


of 


CGhe National Crushed Stone 
Assoriation 


extend to you 


Che Season's Greetings 
and sincerely hope they may haue the 
pleasure of seeing you at the 
Detroit Convention 
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